Stability of cyclin B protein during meiotic maturation and the first mitotic cell division in mouse oocytes.
This report examines in detail the metabolism of the cyclin protein B1 during meiotic maturation and following the activation of mature mouse oocytes using immunoprecipitation of the radiolabelled protein. The net synthesis of cyclin B increases progressively during meiotic maturation, reaching its maximum levels at least 1 h before oocytes exit into metaphase of meiosis II (MII). This increase correlates with the rise in cdc2 kinase activity reported previously and suggests an association between the length of the first meiotic M phase (MI) and the net synthesis of cyclin B, that seems to regulate the time required for the cdc2 kinase to reach its maximum activity. Moreover, no marked degradation of cyclin B was observed before the MI to MII transition and that which occurs does so independently of the presence of microtubules, which are essential for cyclin degradation during metaphase II arrest and exit of oocytes into interphase of the first mitotic cell cycle. Cyclin B is degraded rapidly during the transitions MI to MII, MII to the first mitotic interphase and MII to an abortive third metaphase state (MIII). However, whilst its degradation was incomplete during the MI to MII transition, virtually no cyclin B protein was detected following both the MII to interphase and MII to MIII transitions. Thus, the decision of oocytes to exit into MIII, or interphase is not controlled at the level of cyclin B degradation. Lastly, in aging, non-activated oocytes, the net synthesis of cyclin B declines. Whereas, in activated eggs cultured in parallel although the rate of net synthesis declines initially, it is effectively 'rescued' being two-fold greater than in non-activated oocytes of an equivalent age. This gradual fall in the net synthesis of cyclin B observed in aging oocytes may contribute to the increasing ease with which they become activated, compared to recently ovulated oocytes.